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SUMMARY 
 
Teichert Materials (Teichert) proposes to mine a portion of the Shifler Property for sand and gravel 
resources in order to continue supplying aggregate materials to the existing Teichert Woodland Plant 
processing facility (‘Project’). The Shifler Property, located southwest of the Woodland Plant in Yolo 
County, is privately-owned and farmed for row and field crops, such as tomatoes, safflower, and wheat. 
In order to return the land to beneficial use, a reclamation plan has been prepared for the proposed 
mining project. This document presents Teichert’s Reclamation Plan (Plan) for the Shifler Property, 
prepared pursuant to the State Surface Mining and Reclamation Act (SMARA) of 1975 and associated 
regulations (updated January 2012) and the Yolo County Cache Creek Area Plan (CCAP), which includes 
the Off-Channel Surface Mining Ordinance (OCSMO), Title 10 (Chapters 5 and 8) of the County Code 
Surface Mining Reclamation Ordinance (SMRO) and Agricultural Surface Mining and Reclamation 
Ordinance (ASMRO), and the Yolo County Off-Channel Mining Plan (OCMP). SMARA policies were 
prepared in accordance with the Administrative Procedures Act, (Government Code) and are found in 
California Code of Regulations (CCR), Title 14, Division 2, Chapter 8, Subchapter 1. This document 
consists of text and graphic descriptions of the mine plan and procedures necessary for the final 
reclamation of the Shifler Property, which is expected to be in operation for 30-50 years following the 
commencement of mining. 

In preparation of this document, information was collected from onsite field surveys, visits to nearby 
reclamation areas, and from Teichert’s previous reclamation projects. The Reclamation Plan embraces 
the Legislative intent that mined land is returned to a valid, quantifiable, and desirable post-mining use. 
Reclamation of the Shifler Property will include the restoration of approximately 116 acres of 
agriculture. The remainder of the site will be reclaimed to a combination of open space and wildlife 
habitat. The primary goal of the reclamation effort is to restore the agricultural use of the land, as well 
as provide quality wildlife habitat in proximity to the Cache Creek corridor. 

This Reclamation Plan has been divided into nine general sections by discipline: 

1) Mine Operation and Closure 

2) End Land Use 

3) Geotechnical Requirements 

4) Hydrology and Water Quality 

5) Environmental Setting and Protection of Fish and Wildlife Habitat 
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6) Revegetation, Resoiling and General Reclamation Requirements 

7) Agricultural Soils Evaluation and Reclamation Plan 

8) Open Space Habitat Revegetation and Establishment 

9) Open Space Habitat Monitoring and Performance Standards 

10) Administrative Requirements 
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1     MINE OPERATION AND CLOSURE 

Aggregate material (sand and gravel) mined at the Shifler Project Site (‘Project Site’) will be processed at 
Teichert’s existing Woodland Plant, located adjacent to and north/northeast of the Project Site (Figure 
1). The Woodland Plant is currently regulated by conditional use permit (CUP ZF #2011-0035) and 
development agreement (DA #12-152) for the nearby Schwarzgruber Property. These entitlements 
require that the Woodland Plant cease operation upon expiration of permits on 01 January 2028, unless 
additional mining sites, such as the Project Site, are permitted to continue supplying the Woodland 
Plant. The Project includes a request for a mining permit, reclamation plan, and development agreement 
for the Project Site. If the Project were approved, the Woodland Plant would then be regulated by the 
terms of the mining permit requested for the Project Site once mining on the Schwarzgruber site has 
been completed. 

The mining process proposed for the Project will be the same as currently employed by Teichert at the 
Schwarzgruber mining site. Teichert proposes to mine/disturb approximately 277.1 acres of the 319.3-
acre Project Site (Figure 2). In addition to mining, Teichert proposes to relocate and improve the Moore 
Canal, which currently traverses the Shifler Property. Following canal relocation, mining will begin at the 
northwestern portion of the site and proceed eastward, in two proposed phases. Mining requires 
overburden (i.e., materials overlying sand and gravel) to be removed using scrapers, motor graders and 
bull dozers. Salvaged soils will be progressively removed ahead of mining and stockpiled in setback 
areas, berms, and internal storage locations until retrieved for reclamation. Aggregate located above the 
groundwater level will be harvested by scrapers and dozers, while that mined below the water table will 
be extracted by a combination of equipment such as excavators and draglines. An electric-powered 
conveyor will be used to transport mined aggregate from the Project Site to the Woodland Plant. Mining 
and processing details of the Project are provided in the mine plan drawings prepared by Cunningham 
Engineering (2016). Additional details of the mine preparation, operation, and final reclamation are 
presented in subsequent sections of this document. 

 Name and Address of Operator – SMARA 2772(c)(1) 

Operator Name: A. Teichert & Son, Inc. (Teichert Materials) 
  

Operator Physical Address: Woodland Plant 
35030 County Road 20 
Woodland, CA 95695 

  

Operator Mailing Address: 3500 American River Drive 
Sacramento, CA 95864 

 Type and Quantity of Materials to be Mined – SMARA 2772(c)(2) 

Approximately 23.5 million cubic yards of Portland Cement Concrete (PCC) grade aggregate (sand and 
gravel) material will be removed from the site. 
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 Initiation and Termination Dates – SMARA 2772(c)(3) 

Mining is anticipated to commence as early as January 2020 and will continue for up to 30 years from 
the commencement of mining. The Shifler Mining Project will have an estimated termination date of 31 
January 2050, depending on actual start date and market conditions.  

 Maximum Anticipated Depth of Mining – SMARA 2772(c)(4) 

The maximum anticipated depth of mining is approximately 110 feet below existing grade, in the north-
central section of the site. Final elevations are anticipated to range from approximately 5 feet below 
mean sea level (MSL) at the reclaimed pond bottom, to 80 feet above MSL in the northwestern portion 
of the reclaimed agricultural fields. 

 Project Site Description – SMARA 2772(c)(5) 

The Project is located approximately 3 miles west of the City of Woodland, in unincorporated Yolo 
County and consists of seven parcels, four of which are owned by the Shifler Family Trust (Assessor 
Parcel Numbers [APNs] 025-120-032, 025-120-033, 025-430-001, and 025-430-002) and three that are 
owned by the Yolo County Flood Control and Water Conservation District (YCFCWCD) (APNs 025-430-
009, 025-120-010, and 025-120-011) totaling approximately 319 acres (Figure 2). The Project is located 
within a portion of Sections 27 and 28, Township 10 North, and Range 1 East (MDBM) of the “Woodland, 
California” 7.5-minute quadrangle. Current surface elevations on the Project Site range from 
approximately 98 to 112 feet above mean sea level (MSL). 
 
The vast majority of the site is in agricultural production and is classified as prime agricultural land. A 
concrete-lined canal (Moore Canal) traverses the Project Site from west to east, and an unlined canal 
(Magnolia Canal) conveys water northeast from the Moore Canal (Figure 2). Both canals are owned and 
operated by the Yolo County Flood Control and Water Conservation District (YCFCWCD). The Project is 
generally bounded by County Road 94B to the west, Cache Creek to the north, and County Road 22 to 
the south.  

Surrounding land uses include Teichert’s Woodland Plant site to the northeast; agricultural land to the 
east; the Monument Hill Memorial Park cemetery and rural residential uses to the south; the Yolo Fliers 
Club golf course, Watts-Woodland Airport, and Monument Hills community to the southwest; and 
Teichert’s existing Storz mining site and the Cache Creek Nature Preserve to the northwest. Access to 
the site is available from paved County Road 94B.  

 Mine Plan and Phasing – SMARA 2772(c)(6); SMRO §10-5.522; ASMRO §10-8.422 

A timetable of 30 years is proposed to complete mining in two phases (Figure 3). The phasing plan has 
been structured to minimize the area of disturbed agricultural lands during each mining phase, and to 
encourage the timely completion of the reclamation of agricultural land.  



Teichert – Shifler Mining and Reclamation Plan (2018) 3 
 

 Public Health and Safety – CCR 3502(b)(2), CCR 3713(b); ASMRO §10-8.427 

All equipment associated with mining of aggregate material at the Shifler Project Site will be stored in a 
designated area, and then removed from the Site upon completion of all mining and reclamation 
activities. During operations, the site shall be kept free of debris and maintained in a neat and orderly 
manner so as not to create any hazardous or unsightly conditions.  

At the completion of operations, appropriate measures will be taken to return the Site to a safe 
condition that is free of all material and equipment associated with aggregate mining. Applicable 
portals, shafts, tunnels, or openings will be gated or protected from public entry, but in such a way as to 
preserve access for wildlife. Drill holes and water wells will be completed or abandoned in accordance 
with laws. Structures and equipment will be dismantled and removed, and any waste produced through 
mining activities will be disposed of off-site according to all state and local health and safety ordinances. 

1.7.1 Fencing – SMRO §10-5.510 

Fencing may enclose the property of which mining is a part, the mining site, or both. In addition, signs 
shall be installed along fence lines and access roads, indicating that the excavation area is restricted. 
Additional security (e.g. gates with protected locks and wing fences to prevent drive-arounds) shall be 
provided at all vehicular routes. All fencing and gates shall be maintained throughout the mining and 
reclamation period. 
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2     END LAND USE – SMARA 2772(C)(7), SMARA 2772(C)(8) 

The proposed end use for the Shifler Project Site is agriculture (± 116.7 acres) and open space/wildlife 
habitat (± 158.1 acres) (Figure 4). The reclaimed habitat areas include grassland, pond, upper riparian 
woodland, and lower riparian woodland communities. Reclamation of the site will occur concurrently 
with and following the cessation of mining operations. 

Reclamation has been separated into three primary phases (Figure 4). Final reclamation will be 
characterized by one large pond with associated shoreline habitat, bounded to the east and west by two 
agricultural fields and perimeter grassland slopes. Reclamation may also include permanent access 
roads as needed for agricultural use of the site. Table 1 below summarizes the quantity and types of 
reclamation features to be created.  

TABLE 1. SHIFLER MINING PROJECT – PROPOSED RECLAMATION FEATURES 

Reclamation Feature Acres 

Agriculture ± 116.7 

Grassland Slopes ± 21.3 

Pond ± 112.9 

Lower Riparian Woodland ± 13.0 

Upper Riparian Woodland ± 10.9 

Access Road ± 2.3 

Total Reclaimed 277.1 
 

The particular timing for the completion of Project Site preparation and reclamation may vary 
depending on market conditions, quality of mineable materials and ultimate mining depth, acquisition 
and coordination with additional mineable areas, and availability of salvaged material and processed 
fines as backfill.  
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3     GEOTECHNICAL REQUIREMENTS 

 Bank Stabilization Maintenance – SMRO §10-5.506 

The proposed mining falls within 700 feet of the active channel of Cache Creek. The condition of flood 
protection structures and the integrity of the land within the approved setback zone separating the 
mining areas and the creek channel shall be inspected annually by a Registered Civil Engineer and 
reported to the Yolo County Community Development Agency (YCCDA). An annual report shall be 
prepared each year and include any recommendations for remedial action for identified erosion 
problems. All maintenance of bank stabilization features during the mining and reclamation period will 
be the responsibility of the mining operator. 

 Final Slopes - CCR 3704(d); CCR 3704(e); SMRO §10-5.530 and §10-5.502; ASMRO §10-
8.428 

A slope stability analysis was prepared for the Project in 2014 by Geocon Consultants (Geocon 2014). In 
order to provide for safety and to conform to surrounding topography, all final reclamation fill slopes 
will not exceed 2:1 (horizontal [H]: vertical [V]). Those slopes within 50 feet of the Moore Canal will be 
graded to no steeper than 3:1. Rounded edges and benches will be created in order to mimic natural 
landforms of the neighboring Cache Creek channel. 

 Disposition of Fill Materials - CCR 3502(b)(4), CCR 3704(b) 

The Project Site contains soils at depths of 5 to 10+ feet, which will be stockpiled for future replacement 
on slopes and as salvaged soil for agricultural reclamation (Figure 3). Results of laboratory analysis 
indicate that there was generally no significant differentiation between ‘topsoil’ and ‘subsoil’ (upper and 
lower soil horizons) for the purposes of agricultural reclamation, and therefore may be mixed and 
stockpiled as one salvageable stockpile (EcoAnalysts 2017). As mining depth increases, some 
interbedded clays may be present as additional overburden material, which in these instances shall be 
stockpiled separately and used only in reclamation as a substrate material at least 5 feet below the final 
reclamation surface. 

At the commencement of mining operations, reclamation soils will be first placed within the 50 foot-
wide property setbacks surrounding the mine perimeter in the form of Mine Safety and Health 
Administration (MSHA) and noise buffer berms. These berms will be constructed in accordance with 
MSHA and County requirements and be seeded to prevent erosion, and will remain in place until all 
mining is complete. Remaining soils will be placed in one or more stockpile(s), each no greater than 40 
feet in height and with side slopes of at least 2:1 (H:V) and seeded to prevent erosion, in accordance 
with OCSMO §10-4.433. Stockpiled soils will likely shift as mining and reclamation proceed from one 
area to the next. Thus, soil stockpiles may be placed within the Project boundary during the course of 
operations in previously-mined areas, the locations of which may change according to field conditions. A 
map illustrating the locations of all stockpiles to be used for final reclamation shall be prepared prior to 
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mining and updated as stockpiles are relocated. Signs shall also be place at these locations indicating 
salvaged stockpile soils to be used for final reclamation. 

In order to build back to at least 5 feet above the average high groundwater level in proposed 
agricultural reclamation areas, waste fines generated from the Woodland Plant may be pumped in slurry 
form onto the pit floor as substrate material. These waste fines may also be used to create peninsulas 
and other shoreline habitats surrounding the perimeter of the lake. Only suitable soils salvaged from 
stockpiles will be used as a final layer on top of any fines or overburden used for agricultural, slope, or 
habitat reclamation. 

For a detailed description of soil removal, handling procedures, and placement refer to Sections 6 
(Resoiling and General Reclamation Requirements) and 7 (Agricultural Soils Evaluation and Reclamation 
Plan) of this document.  
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4     SOILS, HYDROLOGY AND WATER QUALITY 

The Natural Resources Conservation Service (NRCS) has mapped 5 soil units on the site (Figure 5). The 
most predominant soil component is mapped as Yolo Series, a fine silty series of Mollic Xerofluvents 
(NRCS 2015), which is distributed across approximately 94.5% of the Project Site, and classified as prime 
farmland by the NRCS if irrigated. After Yolo Silt Loam, Loamy Alluvial Land, which is classified as non-
prime farmland, comprises 4.3% of the property. Other soil types, each comprising less than 1% of the 
property, include Brentwood Silty Clay Loam, 0 to 2 percent slopes; Sehorn-Balcom Complex, 2 to 15 
percent slopes; and Sehorn-Balcom Complex, 30 to 50 percent slopes eroded.  

Wetland features identified and mapped within the Project Site include seasonal marsh, seasonal 
wetland, drainage ditch, irrigation canal, and pond (ECORP 2012) (Figure 6). The hydrologic regime of 
the Project Site is dominated by summer irrigation (May through October) and seasonal precipitation 
(primarily between November and March). Annual average precipitation is 16-20 inches. Summer 
irrigation is supplied by the Moore Canal, which traverses the site. The amount of water applied to the 
site during the growing season depends upon the crop: tomatoes and cucumbers, which are planted in 
the two fields south of the canal and receive supplemental drip irrigation, are supplied approximately 
2.0-2.5 acre feet of water; for sunflowers and canola, approximately 1.5 acre feet of water are applied; 
and for winter wheat, which is typically planted in the field north of the canal, no supplemental 
irrigation is applied. Much of the agricultural and stormwater surface runoff from the Shifler Property 
appears to drain into Cache Creek via roadside ditches situated throughout the site.  

The northernmost portion of the Project Site is bordered by Cache Creek. All of the proposed mining 
area would be off-channel and located a minimum of 200 feet from the creek bank. Section 10-4.429(d) 
of the Yolo County OCSMO requires a minimum setback of 700 feet from the existing channel bank, but 
allows for that setback to be reduced to a minimum of 200 feet of unexcavated area with a 
demonstration that such a setback would not adversely affect channel stability. Consistent with this 
requirement, the project application includes a hydrological analysis that demonstrates that that the 
proposed 200-foot mining setback meets the required factors of safety and would not adversely affect 
the stability of the Cache Creek channel (Cunningham 2014).  

Moore Canal currently traverses the Shifler property and will be realigned to the north of the proposed 
mining area in coordination with the YCFCWCD. Reclaimed mining slopes within 50 feet of the relocated 
canal will include at least 3:1 (H:V) slopes, as requested by the YCFCWCD.  

One groundwater monitoring well (known as the “Stephens” well) exists within the Project boundary, 
adjacent to County Road 94B near the northwest corner of the proposed mining area. This well exhibits 
annual groundwater elevation ranges that typically fluctuate between an average fall low of 49.5 feet 
AMSL to an average spring high of 57.5 AMSL (above mean sea level) (Luhdorff & Scalmanini 2014). 
During wetter hydrologic periods, spring groundwater levels may reach 67.5 feet AMSL, and during drier 
hydrologic periods, fall season levels may decline to as low as 42.5 feet AMSL. 
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 Wet-Pit Mining - SMRO §10-5.510, §10-5.524, and §10-5.528; ASMRO §10-8.409 

Wet-pit mining is proposed for part of the site where aggregate resources are deepest (Figure 3). Wet 
pits will not be used for the storage and treatment of sewage, nor for landfill purposes. Fueling and 
maintenance activities of heavy equipment are prohibited within one-hundred feet of open bodies of 
water during mining and reclamation.  

Open wet pits will be fenced with a minimum 42-inch high, 4-strand barbed wire fence (bottom wire 
barbless and 18 inches above ground), prior to the commencement of excavation, during excavation, 
and during reclamation. 

Groundwater monitoring will be ongoing throughout the mining and reclamation period. Following the 
completion of reclamation, groundwater monitoring of wet-pit mining areas will continue for 10 years. 

 Site Specific Sediment and Erosion Control - CCR 3503(e); CCR 3706(c); CCR 3706(e); 
CCR 3710(a); OCSMO §10-4.413; SMRO §10-5.507 & §10-5.508; ASMRO §10-8.408 

A number of erosion and sedimentation controls will be implemented during the Project’s life. A slope 
stability analysis has been conducted by a Registered Civil Engineer documenting that the proposed 
mining slopes will exhibit adequate static and seismic factors of safety (Geocon 2014). Inactive soil 
stockpiles will be vegetated to create an erosion-resistant outer layer. During operating hours, all 
disturbed soil and unpaved roads shall be adequately watered to keep soil moist. All disturbed but 
inactive portions of the site shall be either seeded or watered until vegetation is grown or shall be 
stabilized using jute netting or other soil binders.  

Upon the completion of mining operations, grading and revegetation will minimize erosion and convey 
storm water runoff from reclaimed areas. During reclamation, the land surface will be graded so as to 
create broad gentle slopes that will allow sufficient drainage to prevent water pockets or undue erosion.  

Various grading and revegetation activities associated with reclamation will be carried out to minimize 
erosion. All erosion and sedimentation will be controlled during all phases of reclamation to minimize 
siltation of nearby water courses per the Central Valley Regional Water Quality Control Board and the 
State Water Resources Control Board. To minimize erosion, the finish grading of pit slopes will be 
performed as soon as practical after the completion of mining activities. The grading of final slopes, the 
replacement of soil, and associated erosion control measures shall take place prior to November 1. 
Furthermore, all slopes shall be seeded prior to November 1.  

Retention basins will be created to collect surface runoff and protect surrounding land and water 
resources. Surrounding topography graded gently such that runoff will flow naturally to retention basins 
and not rely solely on ditches and berms to direct runoff.  
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4.2.1 Site Specific Erosion Control Monitoring Plan – SMARA 2773(a) 

Slopes will be observed regularly throughout the reclamation monitoring period. All observed erosion in 
excess of 6 square inches in cross‐section and 6 feet in length will be backfilled with additional soils, 
reseeded, and mulch applied if necessary. Adjacent roads will also be re‐graded as needed to minimize 
any focal areas of erosion. Long‐term erosion control will be achieved through revegetation. Additional 
soil or supplemental materials (i.e., mulch, straw bales, or fiber blankets) will be applied around 
plantings if erosion continues in revegetated areas. All erosion control treatments will be monitored by 
Teichert and corrective measures will be employed throughout the reclamation monitoring period. 
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5     ENVIRONMENTAL SETTING & PROTECTION OF FISH AND WILDLIFE HABITAT 

Details of the plant communities and potential wildlife that are present within the Project Site are 
described in the Biological Resources Assessment – Teichert Woodland Shifler Project  (BRA) prepared by 
Teichert Materials (2018) and Wetland Delineation for Shifler Property prepared by ECORP Consulting, 
Inc. (2012). The reports assess the potential for occurrence of special-status species and identify 
jurisdictional waters of the United States. .  

 Existing Vegetation Communities – CCR 3502(b)(1) 

The majority of the Project study area consists of agriculture (row crops). Other habitats at the site 
include small sections of annual grassland/ruderal vegetation, oak woodland, canals, and other small 
wetlands.  

5.1.1 Agriculture (Row and Field Crops) 

The majority of the Project Site consists of agricultural land, totaling 285.6 acres (Figure 3). Crops 
planted at the site over the past decade have included wheat, alfalfa, tomatoes, cucumbers, canola, 
sunflower, and safflower. Selection of crop is made on the basis of various factors, but most notably the 
availability of irrigation water. Ruderal plants are common along agricultural borders and roads, 
including pigweed (Amaranthus albus, A. blitoides, and A. retroflexus), lamb’s quarters (Chenopodium 
album), mallow (Malva parviflora and M. leprosa), bindweed (Convolvulus arvensis), devil’s claw 
(Proboscidea louisianica and P. lutea), puncture vine (Tribulus terrestris), common knotweed 
(Polygonum aviculare subsp. depressum), bermuda grass (Cynodon dactylon), and Johnson grass 
(Sorghum halepense).  

5.1.2 Annual Grassland/Ruderal 

The northern portion of the Project Site paralleling Cache Creek supports approximately 19.2 acres of 
annual grassland and ruderal vegetation (Figure 3). This area is separated from the agricultural area by a 
conveyor system and access/maintenance road. Common grassland species include filaree (Erodium 
botrys, E. cicutarium, and E. moschatum), common fiddleneck (Amsinckia intermedia), ripgut brome 
(Bromus diandrus), soft-chess (Bromus hordeaceus), wild oat (Avena barbata and A. fatua), hare wall 
barley (Hordeum murinum), and six-weeks fescue (Festuca myuros). Disturbed areas also support dense 
stands of ruderal vegetation, including milk thistle (Silybum marianum), Italian thistle (Carduus 
pycnocephalus), yellow star-thistle (Centaurea solstitialis), mallow, and perennial mustard (Hirschfeldia 
incana). Also scattered throughout the northern portion of the site are isolated trees and shrubs, 
including valley oak, Northern California black walnut (Juglans hindsii), tree of heaven (Ailanthus 
altissima), almond (Prunus dulcis), Fremont cottonwood (Populus fremontii), blue elderberry (Sambucus 
nigra subsp. caerulea), and poison oak (Toxicodendron diversilobum). 
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5.1.3 Oak Woodland 

A small area (approximately 1.7 acres) projecting south from the northeastern portion of the Project Site 
supports a valley oak woodland stand. Most of these oaks are associated with a segment of the earthen-
lined Magnolia Canal just north of the Moore Canal. Common understory vegetation include poison oak, 
horehound (Marrubium vulgare), Italian thistle, and ripgut brome. 

5.1.4 Moore Canal and Magnolia Canal 

Both the Moore Canal and Magnolia Canal (collectively totaling 1.738 acres) appear on the USGS 7.5-
minute series “Woodland, California” quadrangle as a dashed blue line feature. The Moore Canal is an 
approximately 15-foot wide concrete-lined irrigation water conveyance system operated by the 
YCFCWCD. The Moore Canal enters the Project Site from underneath County Road 94B and flows in a 
west to east direction (Figure 3). A gate structure exists near the northeastern portion of the Project 
Site, which allows water from the Moore Canal to be diverted into the Magnolia Canal. The Magnolia 
Canal is an approximately 7-foot wide earthen-lined canal that starts at this gate structure and flows in a 
northeasterly direction (Figure 3). Both canals are continuously maintained, and vegetation is frequently 
absent. The earthen-lined Magnolia Canal supports some vegetation, which can vary between years 
depending on the availability of water allocations. When the canal is operating and flowing, 
predominant vegetation include nutsedge (Cyperus esculentus var. leptostachyus and C. eragrostis), 
bermuda grass, rye grass (Festuca perennis), bearded sprangletop (Leptochloa fusca subsp. fascicularis), 
common barnyard grass (Echinochloa crus-galli), and Johnson grass (Sorghum halepense). In drought 
years when the canal is not operating, vegetation generally consists of ruderal plants including milk 
thistle, perennial mustard, orach (Atriplex sp.), bermuda grass, and rye grass. 

5.1.5 Pond 

One excavated pond (0.098 acre) was mapped near the northern portion of the site, and appears to be 
used to temporarily store runoff from agricultural fields (Figure 3). The pond is surrounded by a dense 
stand of milk thistle and Italian thistle along the perimeter. The bottom and edges of the pond are 
almost exclusively vegetated with perennial pepperweed (Lepidium latifolium). 

5.1.6 Other Wetlands (Marsh, Seasonal Wetland, and Drainage Ditch) 

Other wetlands at the Project Site include a seasonal wetland (0.014 acre), a marsh (0.009 acre) and a 
drainage ditch (0.006 acre) (Figure 3). These wetlands are interconnected with each other near the 
south-central portion of the Project Site. The source of hydrology appears to be a leak from an existing 
well on the adjacent property (Monument Hill Memorial Park) to the south. The seasonal wetland 
receives the majority of its hydrology from runoff from the abutting marsh. The drainage ditch appears 
to convey water from one agricultural field to another, as well as collect runoff from the marsh and 
seasonal wetland. Vegetation within this wetland complex is dominated by black willow (Salix 
gooddingii), southern cattail (Typha domingensis), prickly lettuce (Lactuca serriola), dock (Rumex crispus 
and R. stenophyllus), bermuda grass, and rye grass. 
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5.1.7 Other Areas 

Other areas include an existing conveyor system and associated graveled maintenance road along the 
northern portion of the Project Site, which transports aggregate material from Teichert’s adjacent Storz 
site to the west to the Woodland Processing Plant to the northeast (Figure 3). A maintenance road for 
the Moore Canal also parallels both sides of the canal throughout its entire length within the Project Site 
(Figure 3). Landscape plantings consisting of oleanders (Nerium oleander) are present along County 
Road 94B and the southeastern portion of the Project Site (Figure 3). 

 Sensitive Species and Wildlife Habitat – CCR 3502(b)(1) 

Based upon a general review of the California Natural Diversity Database (CNDDB) (Rarefind Version 5), 
U.S. Fish and Wildlife Service (USFWS) (Sacramento Field Office website), California Native Plant 
Society’s Online Inventory of Rare and Endangered Plants of California, and numerous field surveys, it 
was determined that several sensitive species have the potential to occur at the Project site. Teichert 
has prepared a BRA, which shall be used to facilitate the CEQA process for biological resources. This BRA 
provides a more detailed discussion of special-status species and sensitive habitats occurring or with the 
potential to occur on the Site, and associated mitigation measures where avoidance is not practicable 
(Teichert 2018). 

 Protection of Vegetation and Fish and Wildlife Habitat - CCR 3503(c), CCR 3703(a), 
3703(b), and 3703(c); ASMRO §10-8.433 & §10-8.435 

Disturbance to important wildlife habitat features (e.g., agricultural fields, grasslands, and trees) shall be 
avoided during the nesting season (e.g., between February and August). If disturbance activities are 
proposed during the nesting season, pre-construction surveys shall be performed to ensure no impacts 
to nesting birds will occur. 

A minimum 200-foot mining setback has been established from the Cache Creek channel in order to 
protect fish and riparian habitat. All impacts to wetlands within the Project Site shall be mitigated 
through compliance with mitigation requirements established by the Corps. 

A total of 32 elderberry shrubs were encountered outside of the project area within the Cache Creek 
riparian zone, proximal to the northern boundary of the project site (Teichert 2018). Elderberry shrubs 
are considered the sole host plant for the federally-threatened valley elderberry long horn beetle 
(Desmocerus californicus dimorphus) (VELB). No direct or indirect effects to these elderberry shrubs are 
anticipated as a result of the proposed action, as all shrubs exist at least 50 meters outside of the 
Project’s limits of disturbance. According to United States Fish and Wildlife Service (Service) Framework 
for Assessing Impacts to the Valley Elderberry Longhorn Beetle (May 2017), for elderberry shrubs that 
exist within a riparian area, no adverse effects may be assumed when a 50-meter (or wider) buffer is 
established and maintained around the elderberry shrubs. This buffer will be established and 
maintained for all mining and construction activities associated with the Shifler project and relocation of 
the Moore Canal.   
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 Sensitive Natural Communities – ASMRO §10-8.434 

Due to the highly disturbed nature of the Project Site, there is a virtual absence of sensitive natural 
communities within the Site’s boundaries. In addition, the Project will maintain a minimum 200-foot 
setback from Cache Creek and its associated riparian habitat. 
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6     RESOILING AND GENERAL RECLAMATION REQUIREMENTS 

One of the important concepts underlying the development of a revegetation plan is the necessity to 
determine future use of the site subsequent to mining. Post-mining use at the Shifler property centers 
primarily on agricultural production, in conjunction with an open space component, including habitat for 
wildlife. This reclamation plan is based upon the nature of the surrounding areas and characteristics of 
the property, salvaged reclamation soils, available overburden, waste fines, and site topography and 
hydrology. The agriculture and habitat zones, together with their respective revegetation designs, are 
detailed in subsequent sections and shown on Figure 5.  

The reclamation plan is intended to maximize agricultural use of the property while also enhancing the 
wildlife habitat quality of the open space component of the site. The agricultural component (Section 7) 
of the reclamation plan is based on existing and final expected soil quality and depth, historic and 
current crop rotations and production rates, and current and expected average groundwater levels. For 
the habitat component (Section 8), planting densities of native species were determined based on 
several factors, including expected success, ultimate plant size, natural recruitment potential, and 
desired level of habitat types.  

 Resoiling - CCR 3503(f); SMRO §10-5.511, §10-5.512, §10-5.516, §10-5.530, §10-5.531, 
and §10-5.532; ASMRO §10-8.412, §10-8.413, §10-8.428 and §10-8.430 

Agricultural areas will follow soil handling and replacement methods recommended in the Teichert 
Shifler Project – Agricultural Reclamation Feasibility Study (EcoSynthesis 2017, Appendix A) and as 
described in the Agricultural Soils Evaluation and Reclamation Plan (Section 7). In order to minimize 
compaction of the reclaimed agricultural fields, each 2-foot layer of soil laid down will be ripped to a 
depth of at least 3 feet. Final reclaimed agricultural surfaces shall be of sufficient depth to prevent the 
formation of anaerobic conditions in the crop rooting zone, suggested as at least 5 feet above the 
average high groundwater level. Post-reclamation groundwater models indicate that the average high 
groundwater level (spring high) for the Shifler property will be 75-80 feet AMSL in the west, and 45-50 
feet AMSL in the east (Luhdorff & Scalmanini 2015). Final reclaimed agricultural surfaces will be graded 
to provide suitable field gradients to allow surface/furrow irrigation of crops and allow for adequate 
storm water drainage.  

A cover crop will be seeded on the reclaimed fields following soil replacement on the pit floor, and then 
disked to incorporate this green manure organic matter as a soil amendment. Agricultural fields will be 
revegetated in accordance with the recommendations outlined in Section 7. After the first two crop 
seasons have been completed on the reclaimed agricultural fields, Teichert shall retain a Licensed Land 
Surveyor or Registered Civil Engineer to resurvey the fields; any areas where settling has occurred shall 
be releveled to the field grade specified in the approved reclamation plan.  

Slopes and other non-agricultural areas (open space habitat) will be ripped/disked to a minimum depth 
of 6 inches to de-compact surfaces compressed by various equipment operations. Slopes that are less 
than 5 feet below the average summer low groundwater level will be reclaimed to no steeper than 2:1 
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(H:V). These slopes will be dressed with a minimum one-foot layer of salvaged reclamation soils that will 
be track-walked and immediately seeded to prevent erosion and provide for grassland habitat. 
Reclaimed slopes within the wet-pit areas (pond) located 5 feet or more below the reclaimed average 
summer low groundwater level will not be steeper than 1:1 in order to minimize the effects of 
sedimentation and biological clogging on groundwater flow, to prevent stagnation, and to protect the 
public health. According to Luhdorff & Scalmanini (2015), the seasonal low (summer/fall) pond elevation 
is expected to be approximately 47 feet AMSL.  

Overburden material and processing fines will be used whenever possible to build elevations for 
proposed agricultural areas and as a subsoil layer. Salvaged reclamation soils formerly in agricultural 
areas will be prioritized for the reclamation of agricultural fields. Farming shall commence in agricultural 
areas once an entire field is reclaimed. As constructed slopes and habitat areas are completed, 
revegetation as described in Section 8 will be initiated the following fall and winter.  

 Soils Handling and Stockpiling - CCR 3704(c), CCR 3705(e), CCR 3707(b), CCR 3707(d), 
CCR 3711(a), CCR 3711(b), CCR 3711(c), CCR 3711(d), CCR 3711(e) 

Preserving soil productivity and minimizing soil compaction are key components during the removal 
(mining) and replacement (reclamation) process. This reclamation plan identifies the surface 10 feet of 
soil to be of sufficient texture and quality for separation as salvaged reclamation soil suitable for 
agricultural use. In order to minimize soil compaction, all handling of soils (soil stripping, stockpiling, and 
reconstruction) will occur when soil moisture is low. 

Article 9 Reclamation Standards section 3711(a) requires all vegetation and salvageable soil not be 
removed more than one year preceding surface mining activities. Before soil removing operations are 
initiated in each phase, stockpile sites will be identified on plan maps and clearly marked in the field. 
Initial stockpile areas will be located along perimeter berms around the mine pit. Some stockpiles will 
remain longer than others, and some soil may be used immediately after stripping to reclaim portions of 
a preceding phase. 

Salvaged reclamation soil stockpiles that are not used for reclamation within one mining season will be 
planted with an annual grassland seed mix similar to that identified in Table 2 below to minimize soil 
erosion, maintain microbial activity, and discourage noxious weed establishment.  

TABLE 2. SEEDING SPECIFICATIONS FOR SOIL STOCKPILE EROSION CONTROL – SHIFLER PROJECT 

Common Name Botanical Name Seed Rate (lbs/acre) 

Soft chess Bromus hordeaceus 20.0 
Six-weeks fescue Festuca myuros 12.0 
Ryegrass Festuca perennis 6.0 
Rose clover Trifolium hirtum 7.0 
Crimson clover Trifolium incarnatum 3.0 

Total 48 lbs 
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Seeding will occur prior to the end of October in each season soil stockpiling is completed. Seeding 
methods may include either hydro-seeding or broadcast seeding. In addition, erosion control materials 
(e.g., wattles, coconut fabric rolls, etc.) or retarding basins/ditches shall be installed surrounding the 
base of all soil stockpiles to prevent soil runoff. Future management of soil stockpiles and MSHA berms 
will also include removing invasive or noxious species (e.g., yellow star-thistle, Italian thistle, etc.) and 
re-seeding as necessary. 

All soil management (handling, stockpiling, maintaining, and reconstructing) objectives are intended to 
limit impact on the soils while maintaining the function and productivity of soils for future reclamation 
purposes.  
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7     AGRICULTURAL SOILS EVALUATION AND RECLAMATION PLAN 

Per Article 4 (Agricultural Mining and Reclamation Standards) of the Yolo County ASMRO (§10-8.401), 
the general standard for agricultural reclamation is to ensure that the agricultural productivity of 
reclaimed lands either meets or exceeds farm production levels established prior to mining. An 
Agricultural Reclamation Feasibility Study (EcoAnalysts 2017) is attached as Appendix A of this 
document. Appendix A details existing agricultural conditions, including soil type as well as crop 
productivity, in addition to proposed reclamation procedures for the agricultural component of the site, 
including that for handling and redistribution of salvaged soils, planting specifications, and minimum 
reclamation success criteria.  

As per §10-5.525 of the Yolo County SMRO, for each acre of prime farmland that would be converted to 
non-agricultural use, the reclamation plan shall present provisions to offset (at a 1:1 ratio) the 
conversion of these lands. Teichert proposes to offset the permanent loss of approximately 161 acres of 
prime farmland by placing permanent conservation easements on land meeting the Williamson Act 
definition of “prime farmland.” 

 Agricultural Reclamation Plan  

7.1.1 Salvage – ASMRO §10-8.429 

The results of the present soil analysis indicate that the material available for salvage, down to a depth 
of at least 10 feet, is all suitable for use as the uppermost layer of soil to support growth of agricultural 
crops common to the region (Appendix A). Accordingly, the recommended soil salvage procedure is for 
the entire 10 foot depth of the soil profile to be salvaged as one supply of agricultural reclamation soil.  

After the initial recovery of a volume of soil sufficient to reclaim the final intended phase of operations, 
including construction of slopes and resoiling of areas to be future agricultural land, the remainder of 
the salvaged soil can be placed directly for reclamation. However, at any point where the active mining 
area exceeds the area that can be reclaimed with the stockpiled soil volume, then additional stockpiles 
shall be created to make up the potential future shortfall. 

Soil shall be cut in maximum depths in order to minimize traffic and limit compaction. The handling and 
transport of soil shall be minimized, and all handling of salvaged reclamation soils should be 
accomplished when the soil is dry to avoid undue compaction. 

7.1.2 Stockpiling - ASMRO §10-8.431 

Soil stockpiles shall be constructed to a maximum height of 40 feet or less, with slopes of 2:1 (H:V) or 
gentler, to minimize erosion and discourage use by bank swallows. The top of the soil stockpile shall be 
graded to drain, at a slope of at least two percent, so as to minimize the infiltration of rain water into 
the interior of the stockpile. Soil stockpiles shall be seeded and vegetated to prevent wind and rain 
erosion. Salvaged soil may not be used for purposes other than reclamation without prior County 
approval. 
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7.1.3 Reclamation Soil Profile - ASMRO §10-8.432 

Once mining operations have attained the lowest depth from which useful aggregate material can be 
removed, a slurry of fines that are separated from the commercial aggregate during processing will be 
discharged onto the bottom of the mined area where agricultural fields are proposed. The 
discharge/placement of fines is expected to create a desirable, uneven or sloping layer. This sloping 
subgrade surface will naturally create a gradient that enhances lateral flow of subsurface water, thus 
minimizing the mounding of percolating water on top of the low-permeability fines. 

A minimum thickness of 4 feet of salvaged reclamation soil (that is, soil recovered from the uppermost 
10-foot depth of the existing soil and overburden profile) shall be placed directly, or from a stockpile, to 
create the final agricultural soil profile on top of the subgrade layer (Appendix A). Soils classified as 
prime agricultural land shall be reserved for on-site crop reclamation.  

In order to facilitate irrigation, the final surface of the areas intended to be used as agricultural land 
shall be leveled such that irrigation ditches may be created. In accordance with the Yolo County SMRO, 
broad gentle slopes that will allow sufficient drainage to prevent water pockets or undue erosion will be 
created to allow for site irrigation management. An approximately 1% grade is proposed for agricultural 
fields, sloping toward the reclaimed pond area.  

7.1.4 Agricultural Reclamation Monitoring and Minimum Performance Standards 

According to SMARA Performance Standards for Prime Agricultural Land Reclamation (§3707), 
reclamation shall be deemed complete when productive capability of the affected land is equivalent to 
or exceeds, for 2 consecutive crop years, that of the pre-mining condition or similar crop production in 
the area. Detailed information regarding current agricultural production and minimum reclamation 
standards is available in Appendix A.  
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8     OPEN SPACE HABITAT REVEGETATION AND ESTABLISHMENT 

The Shifler Property will be reclaimed to a combination of agriculture and open space/habitat. A 
detailed soils analysis and agricultural reclamation feasibility study has been developed separately and 
has been included as Section 7 of this document. This section of the reclamation plan is specifically 
designed to provide for the development of the remainder of the Site, which will be reclaimed to open 
space wildlife habitat featuring open water, grassland slopes, and riparian shoreline/woodland 
vegetation communities. The habitat communities and their respective revegetation designs are 
detailed in the sections below and shown on Figure 4. Included in the plan are the habitat types to be 
created, methods of establishment, general planting locations relative to final elevations and 
groundwater levels, species types, and densities. The general plan is intended to improve the wildlife 
habitat quality of the open space component of the site. Planting densities were determined based on 
several factors, including expected success, ultimate plant size, and potential of natural recruitment. 

 Open Space/Habitat Revegetation Description - SMRO §10-5.502; SMRO §10-5.523; 
ASMRO §10-8.423 and §10-8.426 

Teichert’s reclamation plan for the open space component of the Project has been developed based on 
information from existing site conditions, available soils for reclamation, and extensive experience with 
the creation and monitoring of other reclamation sites throughout central and northern California. Final 
vegetative types and acres will depend upon conditions of the reclaimed land, including availability of 
overburden and processed fines, access to groundwater, and depth of silts in ponds.  

The Shifler Property has been in agricultural production since the late 1800s; therefore, natural 
preexisting conditions of the Project Site are virtually unknown. However, the floodplain terrace 
geomorphology of the site indicates that, prior to agricultural production, the Shifler Property likely 
consisted of various stages of wetland, riparian, and oak woodland habitats that changed in accordance 
with creek flows and migration patterns. Table 3 summarizes the quantity of habitat types proposed to 
be created by the Project.  

TABLE 3. OPEN SPACE RECLAMATION PHASES AND HABITAT TYPES (ACRES) 

Reclamation Phase Reclamation Feature Acres 

PHASE A 
Agriculture ± 85.8 
Access Roads ± 0.2 
Grassland Slopes ± 12.1 

PHASE B 

Access Road ± 2.1 
Grassland Slopes ± 3.3 
Upper Riparian Woodland ± 10.9 
Lower Riparian Woodland ± 13.0 
Pond ± 112.9 

PHASE C 
Agriculture 30.9 
Grassland Slopes 5.9 

Total Reclaimed Acreage ± 277.1 
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 Habitat Communities 

In addition to agriculture and associated access roads, a total of four reclaimed habitat communities are 
proposed. These include grassland slopes, pond, upper riparian woodland, and lower riparian woodland. 
Some of these communities may overlap or transition into one another. Grassland and woodland 
communities shall be established surrounding a reclaimed pond in order to enhance habitat values and 
protect neighboring agricultural fields (SMRO §10-5.533). These vegetation communities and their 
associated microhabitats are typical of naturally-occurring ones in the area. Each habitat community is 
designed to have a diversity of plants and conditions that will complement each other and provide a 
diverse habitat for wildlife. As a general rule, depth to groundwater will be a primary determinant of 
which plant associations or communities are appropriate for a given area. Ultimate mining depth and 
availability of fines and other materials for resoiling of slopes will largely determine the riparian features 
and are expected to adjust over time in response to changing site conditions.  

8.2.1 Grassland Slopes 

A total of ± 21.3 acres of slopes are proposed to be created surrounding the perimeter of the mined 
areas (Figure 4). All slopes will be reclaimed to no steeper than 2:1 (H:V), and 3:1 (H:V) within 50 feet of 
the relocated Moore Canal. Slopes will be revegetated by broadcast seeding with an appropriate 
grassland seed mix selected for its erosion control and habitat value. Typical species in the seed mix 
shall include drought-tolerant native species, such as blue wildrye (Elymus glaucus), California brome 
(Bromus carinatus), annual fescue (Festuca microstachys), California poppy (Eschscholzia californica), 
and arroyo lupine (Lupinus succulentus). Additional naturalized, annual plants will likely colonize these 
areas, , including soft chess brome (Bromus hordeaceus), wild oat (Avena fatua), six-weeks fescue 
(Festuca myuros), and filaree (Erodium botrys, E. cicutarium, and E. moschatum). Table 4 below shows 
seed mixes and seeding rates for the slopes following construction. All seeding rates are specified in 
terms of pounds of pure live seed (PLS). 

Table 4. SEEDING SPECIFICATIONS FOR GRASSLAND SLOPES  
Common Name Botanical Name Seed Rate (lbs/acre) 

Blue wild rye Elymus glaucus 8.0 
California brome Bromus carinatus 12.0 
Annual fescue Festuca microstachys 6.0 
California poppy Eschscholzia californica 1.0 
Arroyo Lupine Lupinus succulentus 5.0 

TOTAL 32.0 
 

8.2.2 Pond 

Approximately 112.9 acres of the Project Site are proposed to be reclaimed to pond (open water), which 
is expected to experience seasonal and annual fluctuations in water level as dictated by changes in 
precipitation patterns, creek flows, and the groundwater table. The pond will be separated from the 
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surrounding agricultural land by vegetated slopes and berms. The use of motorized watercraft will be 
prohibited on this reclamation feature.  

The open water habitat occurs within the deepest mined areas of the site and will be entirely dependent 
upon groundwater elevations, making it a dynamic zone. Seasonal variations in groundwater levels, and 
variations in the maximum mining depth, will dictate which areas remain seasonally or permanently 
inundated. Regardless, it can be expected that during portions of the year (typically winter and spring) 
open water will be present. The depth, slope, and size of the pond will vary, and in some cases, undergo 
a seasonal succession ranging from open water to mudflats in winter and spring to vegetated or parched 
areas in summer and fall. The distribution of each of these specific communities may also vary spatially 
each year. Rainfall patterns and creek flows affecting groundwater levels will dictate the specific 
arrangement of wetland-related communities by season and year. 

In general, deeper areas with longer hydroperiods will remain open water and lack vegetation, or consist 
of submerged and floating-leaved herbaceous plants. Other areas may eventually dry and become 
mudflats until re-submerged when groundwater elevations rise. Although no wetland habitats are 
proposed as part of this reclamation plan, other areas within the reclaimed wet pit may become 
intermittently established with various wetland species, such as cattail (Typha spp.), smartweed 
(Polygonum spp.), spikerush (Eleocharis macrostachya), rush (Juncus sp.), loosestrife (Lythrum spp.), 
Texas bergia (Bergia texana), beard grass (Polypogon spp.), and Mediterranean barley (Hordeum 
marinum). If successive drought years persist and groundwater levels remain low, some areas may also 
become vegetated with woody riparian vegetation, including willows (Salix spp.), mule fat (Baccharis 
salicifolia), and Fremont cottonwood (Populus fremontii). 

8.2.3 Lower Riparian Woodland 

The proposed lower riparian woodland community will consist of approximately 13.0 acres surrounding 
the reclaimed pond. In general, the lower riparian woodland community represents a transition area 
between the pond and upper riparian slopes. The ultimate acres of lower riparian woodland habitat to 
be created within the proposed mining area will be dependent upon final reclaimed slopes, availability 
of soil harvested from the settling ponds/berms, groundwater elevations, and seasonal hydrological 
conditions. 

Plants tolerant of saturated soils and occasional inundation are characteristic of this community. 
Willows (Salix gooddingii, S. laevigata, and S. exigua), cottonwood (Populus fremontii), and mulefat 
(Baccharis salicifolia) are expected volunteers where hydrological conditions and soil moisture is 
favorable during establishment. Other species, including California box elder (Acer negundo var. 
californicum), Oregon ash (Fraxinus latifolia), California sycamore (Platanus racemosa), and button 
willow (Cephalanthus occidentalis) will be planted to supplement natural colonization and increase 
species diversity and wildlife habitat value. Table 5 shows planting specifications and minimum planting 
densities for the riparian wetland community.  
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TABLE 5. PLANTING SPECIFICATIONS FOR THE LOWER RIPARIAN WOODLAND 

Common Name Botanical Name 
Planting Density 
(seedlings/acre) 

California Box Elder Acer negundo var. californicum 30 
Oregon Ash Fraxinus latifolia 30 
California Sycamore Platanus racemosa 10 
California Button Willow Cephalanthus occidentalis 30 

 TOTAL 100  
 

Planting ratios of species may be modified due to existing site conditions, relative proximity to 
groundwater elevations, and availability at the time of planting. Should additional natural colonization 
of willows, cottonwoods, or mulefat not be evident, additional plantings of these species shall be 
included within this community. The total initial target density of woody riparian plants (combination of 
planted and volunteers) shall be at least 250 plants per acre. In general, seedlings will be planted from 
DeepotTM 401 size containers. Alternative container size seedlings or methods, including direct seeding or 
installation of pole cuttings, may be substituted if monitoring suggests adequate survival and success 
rate. 

8.2.4 Upper Riparian Woodland 

Approximately 10.9 acres of the slopes surrounding the pond, in areas above the lower riparian 
woodland that demonstrate adequate soil depths, are proposed to be reclaimed to upper riparian 
woodland habitat. This habitat will consist of several discontinuous stands separated by grassland slopes 
to provide for habitat diversity. Final locations and sizes of the upper riparian woodland areas will be 
determined by site conditions at the time of final reclamation. In order to facilitate the successful 
establishment of woody species, designated upper riparian woodland areas will require at least 3 feet of 
soil and good drainage. Initially, these areas will predominantly resemble an open grassland community, 
but eventually grow into a woodland habitat as the plantings develop. Vegetation in this community is 
typically represented by relatively drought‐tolerant riparian species, including valley oak (Quercus 
lobata), elderberry (Sambucus mexicana), coyote brush (Baccharis pilularis), California wild rose (Rosa 
californica) and California blackberry (Rubus ursinus). Table 6 shows the planting specifications and 
minimum densities for the upper riparian woodland community. 

TABLE 6. PLANTING SPECIFICATIONS FOR UPPER RIPARIAN WOODLAND 

Common Name Botanical Name Planting Density 
(seedlings/acre) 

Valley oak Quercus lobata 50 
Blue elderberry Sambucus mexicana 55 
Coyote brush Baccharis pilularis 20 
California wild rose Rosa californica 35 
California blackberry Rubus ursinus 30 

TOTAL 190 

                                                           
1 Seedlings grown in plant containers measuring 2.5” diameter x 10” deep, or 40 cubic inches. 
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Planting ratios of species may be modified due to existing site conditions and availability of plants at the 
time of planting. In general, seedlings will be planted from DeepotTM- 40 size containers. Alternative 
container size seedlings or methods, including direct seeding (i.e., oak acorns), may be substituted if 
monitoring suggests adequate survival and success rates. 

 Revegetation Test Plot 

Article 9 Reclamation Standards section 3705(b), requires revegetation test plots to be implemented 
concurrent with mining to determine the most appropriate revegetation procedures to be followed to 
ensure successful establishment of the proposed reclamation plan. The primary objective of a test plot is 
to document the success or failure in attaining designated objectives and performance standards. For 
Teichert’s Shifler open space reclamation features, these objectives relate to success in slope, grassland, 
riparian upland, riparian wetland, and pond habitat. 

Teichert’s mining and reclamation plan for the Shifler Project was developed on information from 
existing site conditions, available soils for reclamation, and extensive experience with the creation and 
monitoring of other reclamation sites throughout central and northern California. Specific reclamation 
features described in this plan have already been successfully created at several sites in the Woodland 
area. Teichert’s Muller Reclamation Site (Figure 7), located just northwest and across Cache Creek, 
demonstrates similar reclamation features as those described for the Shifler Project and, therefore, shall 
be referenced as the revegetation test plot for the Schwarzgruber Project.  

Teichert’s Muller Reclamation Site is an approximately 135-acre site located just northwest of Cache 
Creek and the Schwarzgruber Property. It is one of several properties comprising Teichert’s Woodland 
aggregate mine operation. The Muller Property was mined for sand and gravel from the late-1990’s to 
2008. Reclamation of the Muller Property includes reestablishment of both agricultural and natural 
habitat lands in areas previously disturbed by mining (Figure 8). An approximately 32-acre portion of the 
site (also known as Muller 30-Acre) was reclaimed to agriculture in 2006. Seven acres of slopes also 
surround the northern, western, and southern portion of the reclaimed agricultural field. The remaining 
86 acre portion of the site (also known as Muller 90-Acre) was completed from 2008 and 2009 and 
includes similar reclamation features as those proposed for the Shifler Project. These include slopes, 
grasslands, oak riparian woodland, riparian wetland, and pond habitats. The first monitoring report for 
the Muller 90-Acre Reclamation Project was prepared in October 2010, with the final report submitted 
in November 2014. 

 Plant Procurement and Installation 

A variety of different plant materials may be used in the restoration planting of the various 
communities. These include seeds, container‐grown plants, and cuttings. The specific planting methods 
will depend upon which habitats and what materials are available at the time of planting. Plants 
collected and grown locally will always be given priority in the selection process. All seeding for 
grassland cover and erosion control will occur before the end of October, prior to the first major rains. 
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Planting of trees and shrub seedlings will generally occur between November and January, ideally after 
winter storms have moistened the ground. Plants will not be installed in linear rows or of equal spacing, 
but randomly placed as individuals or in clusters intermixed with other species. Clumping of some 
species will also emphasize the variety of plant associations. Natural colonization by additional plants is 
expected to further enrich the site along various zones. 

8.4.1 Direct Planting 

The following are various technical specifications regarding plant materials, seeding or planting 
densities, and their installation. Often site requirements, timing, species, and availability will dictate the 
method of planting. Contingent upon the results of monitoring, amendments to the soil prior to or 
during the time of planting may be required. All seeding for grassland cover and erosion control will 
occur before the end of October, prior to the first major rains. Planting of trees and shrub seedlings will 
generally occur between November and January, ideally after winter storms have moistened the 
ground. Plants will not be installed in linear rows or of equal spacing, but randomly placed as individuals 
or in clusters intermixed with other species. Clumping of some species will also emphasize the variety of 
plant associations. Natural colonization by additional plants is expected to further enrich the site along 
various zones. 

8.4.1.1 Seeding for Erosion Control/Grassland Cover 

Seeding areas and techniques to establish vegetative cover on slopes and grassland communities will 
depend on a number of factors, especially hydrology, soils, existing terrain, and size of the area. Annual 
grasses and broadleaf weeds are likely to invade much of the area. However, native grasses will be 
planted at the site to increase native plant diversity.  

Prior to seeding, all slopes will be track‐walked with imprints perpendicular to the direction of the slope. 
Slope will be broadcast seeded using a belly grinder, or spreader mounted on a tractor if slopes are 
gentle enough.  

8.4.1.2 Container/Seedling Installation 

Seedlings will be grown out in containers from locally collected seeds or purchased from a local nursery 
shortly before installation. Planting holes for seedlings will be dug at least twice as deep and twice as 
wide as the seedling root wad. A slow‐release fertilizer (11‐17‐9) will be placed in each planting hole, 
with one teaspoon at the bottom of the hole and another teaspoon with the backfill material. Holes 
shall be backfilled such that when the seedling is in place, the top of the root wad is level with or slightly 
above the grade of the surrounding ground. A shallow trench will be created surrounding each seedling 
for a watering basin. All plantings will be carried out during the dormant season, following seasonal 
rains.  
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8.4.1.3 Collection and Planting of Acorns 

Depending on oak acorn production years and timing of restoration planting, oaks may be directly 
planted in the field from acorns. Acorns will be collected in the fall, inspected for viability, and stored in 
refrigeration until the ground is moistened by rains. Viable acorns will be separated from damaged ones 
by placing acorns in a bucket of water and discarding those that float to the top. Acorns may be stored 
in refrigeration for up to 2 months, but may begin to lose viability soon after. Prior to planting acorns, 
the existing ground will be prepped by loosening the first 12 inches. This may be done by equipment 
(i.e., auger) or by hand (i.e., shovel). At each planting spot, two or three acorns will be placed about ½ 
inch below the surface. Plant protector tubes will be installed to identify planting locations and protect 
young shoots from animal damage. 

8.4.2 Natural Colonization 

Natural colonization, or regeneration, is the process where existing conditions (i.e., topography, soils, 
hydrology, weather, etc.) are favorable and plant species adapted to those specific conditions are able 
to grow and establish on their own. Although this process is difficult in some areas and may be 
extremely slow for some species, it is often the most appropriate and efficient form of restoring sites.  
Natural colonization of desired or target vegetation is expected to some degree, but will most likely be 
dependent upon hydrological conditions. Willows, cottonwood, and mule fat are expected to colonize 
along riparian wetland zones (i.e., pond shorelines) where fine sediment is available to initiate seed 
germination.  

 Maintenance and Follow-Up of Restoration Plantings 

In design and development of a restoration site such as this, there are numerous conditions and 
elements that may interfere with the accomplishment of the original goals and objectives. Some of the 
most critical factors affecting restoration are water availability, invasive species and weed competition, 
herbivory, and human vandalism. Each of these issues is addressed separately and a maintenance plan is 
included below. Acts of God, such as fires and flood events, could alter reclamation deliverables if areas 
are burned, washed away or depositional areas are created. 

8.5.1 Irrigation 

A temporary drip irrigation system will be used for installed plants in the lower and upper riparian 
woodland communities during the first 2 to 3 years of establishment. The length of supplemental 
irrigation will depend on soils and seasonal rainfall patterns. Irrigation will be installed prior to the 
arrival of the dry season so that water can be provided to individual plantings before water stress 
becomes a problem. All irrigation systems will be installed to a portable water pump that will pump 
water from the created pond. A screen will be installed on the intake hose of the pump to minimize 
debris entering the irrigation system and clogging emitters.  

Individual seedlings will be irrigated with two drip emitters, spaced to provide water to the entire root 
zone, each applying water at a rate of 2 to 4 gallons per hour. A minimum of 8 gallons of water will be 
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applied to each planting once a week during the first year. Irrigation will be monitored and adjusted as 
necessary to ensure plants are properly watered. Future irrigation will be applied for the following one 
to two seasons, as necessary. The frequency of irrigation will be reduced gradually over the 2 to 3 year 
period (depending upon species), and the effects will be monitored to ensure successful weaning of the 
plants from artificial watering. 

8.5.2 Weed Maintenance/Control of Invasive Plants 

Another critical factor potentially affecting young plants and overall reclamation objectives is competing 
vegetation. The amount of competition will vary depending on the species present, the existing seed 
bank in the soil material used for reclamation, hydrological conditions, and a number of other factors. 

For individual tree and shrub plantings, a 3 to 4 foot circular area around each seedling will be cleared of 
weeds. Herbicides (i.e., Roundup®) may be applied around individual plantings as needed for the first 3 
years. The use of any chemical herbicide, however, must be coordinated with a qualified biologist to 
ensure that the most effective methods are applied and damage to non‐target vegetation is minimized. 
If weeds are minimal, a weed maintenance program around individual plants may not be necessary, or 
weeds can simply be mechanically removed by hand. 

The Shifler Site is potentially subject to a number of invasive or noxious plants, particularly during the 
reclamation process as new areas are disturbed. A number of invasive plants have been identified within 
the lower Cache Creek watershed and could potentially threaten reclamation success of a project. Table 
7 below is a partial list of invasive or noxious weed species recorded from the site or from nearby areas.  
The list includes those species categorized as “noxious” by the California Department of Food and 
Agriculture (CDFA) and “invasive (High)” by the California Invasive Plant Council (Cal-IPC). 

TABLE 7. PARTIAL LIST OF INVASIVE/NOXIOUS WEEDS ALONG THE LOWER CACHE CREEK WATERSHED 

Common Name Scientific Name Cal-IPC Rating CDFA Rating 

Barbed goatgrass Aegilops triuncialis High B 
Giant reed Arundo donax High B 
Red brome Bromus madritensis ssp. rubens High ---- 
Italian thistle Carduus pycnocephalus Moderate C 
Purple star-thistle Centaurea calcitrapa Moderate B 
Yellow star-thistle Centaurea solstitialis High C 
Bull thistle Cirsium vulgare Moderate C 
Pampas grass Cortaderia selloana High ---- 
Medusahead Elymus caput-medusae High C 
Hydrilla Hydrilla verticillata High A 
Perennial pepperweed Lepidium latifolium High C 
Creeping water-primrose Ludwigia peploides ssp. montevidensis High ---- 
Purple loosestrife Lythrum salicaria High B 
Parrot’s feather Myriophyllum aquaticum High ---- 
Eurasian watermilfoil Myriophyllum spicatum High C 
Himalayan blackberry Rubus armeniacus High ---- 
Smallflower tamarisk Tamarix parviflora High B 
Saltcedar Tamarix ramosissima High B 
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Reclamation standards require that all Cal-IPC rated “invasive (High)” and CDFA rated “noxious” plants 
be managed such that they do not threaten the success of the proposed revegetation. While the list only 
includes those species listed by the CDFA or ranked “High” by the Cal‐IPC, other species should also be 
considered for management in reclamation of the site, including milk thistle (Silybum marianum), field 
mustard (Hirschfeldia incana), tree tobacco (Nicotiana glauca), poison hemlock (Conium maculatum), 
stinkwort (Dittrichia graveolens), and Ravenna grass (Saccharum ravennae). Adjustments shall be made 
to ensure that all of the most invasive and undesirable species are included within the management plan 
for the site.  

Invasive/noxious weeds shall be managed annually as necessary throughout each of the reclamation 
areas in which monitoring is required. A list of target species will be updated each year and those found 
at the site will be identified for removal. Management of invasive weeds will include both mechanical 
and approved chemical methods, carried out on an annual basis and any time the observed component 
of invasive species exceeds 5%. Methods based on the latest scientific research at the time of 
reclamation shall be applied to all management actions. Adjacent areas within the property boundaries 
will also be managed to minimize future spreading into reclaimed areas. The use of any chemical 
herbicide will be coordinated with a qualified biologist with an applicator license to ensure that the most 
effective methods are applied and damage to non‐target vegetation is minimized. Monitoring and 
management of invasive weeds will continue to occur in the reclaimed areas throughout the end of the 
monitoring period. 

8.5.3 Herbivory Control 

To protect planted seedlings from deer, small rodents, rabbits, and beavers, it may be necessary to 
implement various measures that will reduce herbivory.  If present, herbivory may be minimized 
through several approaches.  First, plant protector tubes, or tree shelters, will be placed around 
seedlings if herbivory from voles or rabbits are evident. Tubes will be inserted approximately 4 inches 
into the ground to minimize voles from tunneling under them and left in place until they become of 
sufficient size to tolerate occasional browsing, usually after the first year or two. Tree shelters may be 
left around some tree seedlings indefinitely (or until they naturally degrade) if monitoring suggests. 

Additionally, oaks and other tree seedlings may be protected from larger animals (i.e., deer or beaver) 
by installing wire cylinder cages around individual seedlings. Cages shall be large enough (i.e., 2’ wide 
and 4’ tall) to allow for some new plant growth before they can be browsed. 

8.5.4 Vandalism 

Visitors to the Project Site are required to register and receive safety orientation at the Woodland Plant. 
Any vandalism would most likely occur from trespassers along Cache Creek or adjacent County roads. 
Fencing, as required by SMRO § 10-5.510, will be the primary deterrent to trespassing/vandalism 
(Section 1.7.1). Trespassing is also expected to be discouraged by no trespassing signs along fences and 
weekly visits by Teichert staff to the site during the reclamation establishment period. 
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9     OPEN SPACE HABITAT MONITORING AND PERFORMANCE STANDARDS 

The primary objective of a monitoring program is to document the success or failure in attaining 
designated objectives and performance standards. For the open space habitat features, these objectives 
relate to plant establishment and the general conditions of revegetated areas. Monitoring is also 
designed to provide sufficient data to identify and evaluate the cause of problems in attaining success 
should they occur, and assist in devising appropriate corrective measures. A biologist or revegetation 
specialist with qualifications acceptable to the County of Yolo and State Mining and Geology Board will 
conduct all monitoring and reporting requirements for the habitat features. 

 Monitoring Time Period 

Habitat reclamation will be monitored annually for a minimum of 5 years following implementation. 
Because reclamation will occur in phases, monitoring may represent various stages in vegetation and 
reclamation development. As reclamation areas are completed and all success criteria are met, 
monitoring and reporting for that particular area will end. If success criteria are not met, further 
monitoring and/or corrective measures will be required until such time that success criteria have been 
achieved. 
 

9.1.1 Photo Monitoring 

Photographs will be taken in late‐spring or early summer while vegetative conditions are at their peak. 
A minimum of four permanent photo stations will be selected to qualitatively document changes in 
habitat development, types, and distribution over successive monitoring periods. Each photo station will 
be staked and mapped in the field with a GPS (global positioning system) unit with sub‐meter accuracy 
and its direction of view recorded for future monitoring. Fixed features (i.e., mature trees, slope 
features, etc.) will be included in photos to provide a consistent reference and background against 
which yearly comparisons can be made. Representative photos during construction and revegetation 
will also be taken and included in monitoring reports. 

9.1.2 Vegetation Monitoring 

Vegetation monitoring will be conducted for each of the habitat types proposed. Vegetation data will be 
collected using randomly placed 10 meter (m) long transects and using a point‐line intercept method. 
Each transect will be treated as a sampling unit to calculate total absolute plant cover1 for each unit and 
each species. Starting points for each transect will be randomly generated using ArcGIS software (i.e., 
tool in Data Management Tools/Feature Class called Create Random Points) or any other scientifically 
justified method for generating random points. In addition, a random degree of direction between 0 and 
360 degrees for each point will be produced.  

Once random points are created and a degree of direction for each point assigned, the information will 
be saved and uploaded into a GPS unit. Each point will be identified in the field using the GPS unit, and a 
transect will be established by laying a 10‐m tape in the direction randomly assigned for that particular 
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point. At every 0.1‐m interval along each transect, all vegetation intercepted by a vertical pointed will be 
recorded. Sample sizes for all monitoring efforts will be sufficient to produce at least an 80 percent 
confidence level with a confidence interval width within 20 percent of the mean. Total absolute cover of 
each transect will be calculated using the data collected at each transect. 

Total Cover of 
Transect X = Total # of points where vegetation is recorded 

Total # of points along each transect 
 

Species richness data will be calculated by using 10-m2 plots and the same transects as those established 
for collecting cover data. All species encountered within 0.5 meter of each transect will be recorded, and 
the data for the plots will be averaged to determine the number of species per 10‐m2 area. Noxious or 
invasive weeds will be recorded separately from total plant cover and species richness data. 

9.1.2.1 Grassland Slopes  

Revegetation efforts on slopes will be evaluated based on total plant cover, species richness, and 
minimization of invasive/noxious weeds. Floristic surveys of reclaimed slopes will be conducted each 
spring when the majority of species are easily identifiable.  

9.1.2.2 Lower and Upper Riparian Woodland 

Plantings within the lower and upper riparian woodland will be monitored for an evaluation of native 
woody (trees and shrubs) species, including plant survival, total absolute cover, density, and species 
richness. A census of all plantings installed and those naturally recruited will be conducted each summer 
in which monitoring is required. At the time of installation, all plantings will be recorded with a GPS unit 
with sub‐meter accuracy. Field maps of planting locations will then be generated to confirm the 
presence or absence (death) of plantings in the field. In addition, individual plantings will be assigned a 
vigor (health) ranking between 0 and 4 where: 0 = dead or missing, 1 = severe decline to nearly dead, 2 = 
possible decline or moderate defects, 3 = stable to fairly healthy and 4 = healthy with good growth. The 
amount of new growth, growth patterns, and foliage color will be considered when visually rating the 
health of each planting. Factors affecting these measurements may include weed competition, water, 
herbivory, soil characteristics, or disease. Only plantings with a vigor rating of 2 or high will be 
considered surviving plants. 

Cover data for the riparian woodland habitats will focus on evaluating native woody vegetation and 
invasive species. Understory vegetation (herbaceous layer) would not be appropriate early in the 
restoration process as certain maintenance measures (i.e., weed removal around seedlings) would affect 
cover values. 

Density and species richness of native woody vegetation can be calculated using the GPS information of 
individual plantings, or in the case of extensive natural recruitment, using similar plots established for 
calculating species richness. Densities for riparian woody species will be calculated to represent 
numbers per acre. 



Teichert – Shifler Mining and Reclamation Plan (2018) 30 
 

9.1.3 Wildlife Monitoring 

Observations of wildlife (birds, amphibians, reptiles, or mammals) or their signs (i.e., tracks or scats) will 
be recorded whenever encountered, and a species list will be created for the site.  

 Performance Standards 

In order to determine whether the goals of the habitat reclamation objectives have been met, a set of 
final performance standards have been developed. These success criteria for the different types of 
habitats created are provided in Table 8. All established criteria must be met and present at the end of 
the 5‐year monitoring period. 

TABLE 8. MINIMUM SUCCESS CRITERIA FOR HABITAT RECLAMATION 

Habitat Type         Minimum Performance Standards 

Grassland Slope 

• Total absolute vegetative cover must be at least 70%.  
• Total absolute cover of noxious or invasive weeds must be less than 5%.* 
• Species richness must average at least 4 species per 10-m2, excluding 

noxious or invasive. 

Upper Riparian 
Woodland 

• Survivorship of installed plantings will be at least 80% (health/vigor rating 
of 2 or higher). Natural recruitment of native woody species may be 
counted toward replacement seedlings. 

• Total absolute cover of native woody species must be at least 10%. 
• Density of native woody species must be at least 150 trees/shrubs per acre. 
• Species richness must average at least 4 native woody species. 
• Total absolute cover of invasive/noxious weeds must be less than 5%. 
• The total amount of Upper Riparian Woodland habitat established must be 

equal to or greater than 10.9 acres. 

Lower Riparian 
Woodland 

• Survivorship of installed plantings will be at least 80% (health/vigor rating 
of 2 or higher). Natural recruitment of native woody species may be 
counted toward replacement seedlings. 

• Total absolute cover of native woody species must be at least 10%. 
• Density of native woody species must be at least 250 plants per acre. 
• Species richness must average at least 4 native woody species per acre. 

Total absolute cover of invasive/noxious weeds must be less than 5%.* 
• Total amount of Lower Riparian Woodland established must be equal to or 

greater than 13.0 acres.  
 

* Invasive/noxious weeds are those species listed by the CDFA or ranked ‘High’ by the Cal-IPC. 

 
An aerial photo of the site and constructed reclamation features shall be taken within the first year 
following completion, or the boundaries of each feature shall be mapped using a GPS unit with sub-
meter accuracy, to report “as-built” conditions.  In addition, constructed slopes shall be surveyed to 
verify grade.  All information shall be provided in the first monitoring report and updated once again in 
the final monitoring report. 
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If a reclaimed area has been adversely affected by a natural disaster (i.e. flood, earthquake, fire, or other 
natural occurrence beyond the operator’s control), contingency measures will be implemented to the 
extent feasible. Teichert shall meet with regulatory personnel to evaluate and agree upon the feasibility 
of such corrective actions, taking into account the extent to what areas have been previously reclaimed 
and destroyed prior to the natural occurrence, the effect of the natural occurrence on public health and 
safety, the site characteristics and proposed end use, etc. 

 Annual Monitoring Reports 

Monitoring reports will summarize the reclamation responsibilities, construction and revegetation 
completed, monitoring implemented, and results compared to established success criteria.  Photo 
documentation and field data will also be provided in appendices to the monitoring reports.  If it is 
apparent that some reclamation features may not achieve intended success criteria, potential 
remediation opportunities will be evaluated or suggested and provided in the report. 

Monitoring reports will be prepared and submitted annually to the Yolo County Natural Resources 
Division and Department of Conservation, Division of Mine Reclamation.  Monitoring reports shall be 
due on August 31st of each year.  This allows time for remedial actions, if necessary, or enhancement 
opportunities to be discussed and implemented prior to the end of the construction season. 

At the end of the 5-year monitoring period, monitoring will cease, provided all the reclamation features 
are determined by the agencies to be in substantial compliance with the established success criteria.  
Reclamation monitoring and annual reporting will be extended beyond the 5-year period only if success 
criteria have not been met. 

Upon review of the final monitoring report, the County or State may require a site visit to confirm the 
completion of the reclamation requirements. Once it is deemed that all success criteria have been met 
for the site, the performance bond will be released and the site will be allowed to continue to develop 
under natural processes.  
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10     ADMINISTRATIVE REQUIREMENTS 

 Performance (Financial) Assurances – SMARA 2773.1(a) 

A Performance Bond payable to the “County of Yolo or the Department of Conservation” shall be 
provided to the County of Yolo in the amount for the estimated cost of reclamation. The financial 
assurances shall remain in effect for the duration of the surface mining operation and any additional 
period until reclamation is completed. The amount of financial assurances required for any one year 
shall be adjusted annually to account for new lands disturbed, inflation, and reclamation of lands 
accomplished in accordance with the approved Reclamation Plan. As items of reclamation work are 
accomplished to the standards set forth in the approved Reclamation Plan and are acceptable to the 
County, the operator may retrieve the existing assurance and submit a new one with the face value 
reduced accordingly.  

Upon review of the final monitoring report, the County or State may require a site visit to confirm the 
completion of the reclamation requirements. Once it is deemed that all success criteria have been met 
for the site, the performance bond shall be released and the site shall be allowed to continue to develop 
under natural processes. An amended reclamation plan shall be required prior to substantial deviation 
to approved plans (PRC 2777). 

 Reclamation Cost Estimate – SMARA 2773.1; SMRO §10-5.601(g) 

Reclamation is phased to be concurrent with mining so that costs can be distributed over the life of the 
operation. Reclamation tasks are shown with the various costs and summarized in Appendix B, Financial 
Assurance Cost Estimate (FACE). Costs are based on work being performed by outside contractors. The 
FACE is intended to be adjusted annually as mining begins and reclamation areas are completed.  
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 Reclamation Responsibility Designee – SMARA 2772(c)(10) 

STATEMENT OF RESPONSIBILITIES 
 
Submittal of this Shifler Mining and Reclamation Plan represents a commitment by Teichert Materials, a 
division of A. Teichert & Son, Inc., to reclaim the Shifler Property per the approved entitlement granted 
by Yolo County. Teichert accepts responsibility for reclaiming the mined lands in accordance with the 
attached reclamation plan. Assuring this obligation will be a surety bond to be held by the lead agency 
and the Department of Conservation, Office of Mine Reclamation. 
 
 
 
Signed this _____ day of, _________________2018 
 
 
 
By _________________________________________ 
Dana Davis, President of Teichert Materials 
 
 
 
By _________________________________________ 
Paul Mercurio, Production Manager 
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